This article focuses on how the teachers' pedagogical awareness is displayed and shaped while they learn to use information and communication technology (ICT) in their teaching and the aim here is to increase our understanding of university teachers as learners and as developers of their pedagogical awareness. The pedagogical awareness of teachers is examined through analysis of their thoughts on student learning and as displayed in their written weblog accounts during a course they took on how to use ICT to support learning. In this study 26 teachers assumed the role of students, i.e. as learners of how to use technology to boost their teaching and to facilitate the learning of their students. The objective of this course at the University of Helsinki was to enhance both the pedagogical and technical skill of teachers. The pedagogical awareness of the teaching staff was analysed by applying the theoretical model of meaningful learning. The results of the present study indicate that while contextuality and the transfer of knowledge was not well elaborated, the teachers particularly emphasized collaboration as a pedagogical means to facilitate learning. Furthermore, teacher reflection was an emerging theme in a few accounts, but this reflection appears to facilitate student learning in a slightly different manner than the elements of meaningful learning, which directly impact the learning situation. This increased understanding of how the new media are adopted into teaching can be used to design ICT training schemes for university teaching staff.
Introduction
The aim of this article is to increase the understanding of how university teachers learn to use information and communication technology (ICT) in their teaching and how they display their pedagogical awareness in such a teaching context. The pedagogical thinking and pedagogical awareness of the teachers in this study are accessed through their conceptions and thoughts on how to improve their students' learning by using ICT. The teachers' pedagogical awareness includes their conceptions of a variety of different teaching models that they apply in their course plans or in their web-based learning materials. This article describes a study that was conducted in connection with a training course for teaching staff at the University of Helsinki. *Corresponding author. Email: erika.lofstrom@helsinki.fi The use of ICT in teaching is rapidly advancing the view that web-based teaching is increasingly being incorporated in everyday teaching and instruction. Teaching is one of the core tasks at the university, but the role of the teacher is changing as ICT develops (Laurillard, 2002) . This means that university teachers and teaching staff encounter demanding challenges when taking teaching online. They not only need to learn how to use ICT in teaching but they also need to use ICT in pedagogically meaningful ways. The simplest solution for changing face-to-face classroom teaching online is to change lectures into an electronic form using Power Point slides and video clips. Yet, when traditional lecture-based formats of teaching have been adapted as didactic electronic lectures the results have been disappointing, due to a lack of support for learning which could be offered by new web-based technologies (Oliver & Herrington, 2003) . Furthermore, the development of ICT has coincided with the recognition of the constructivist principles of learning, which in turn has led to a demand for alternative models of learning and for alternative forms of teaching. Constructivist theories of learning emphasize the learners' active engagement in the learning process, the construction of meaning rather than the memorization of facts, and the teachers' role as a facilitator of learning instead of being an expert as an information deliverer. Whereas the constructivist discourse has been extensively adopted among the university's teaching staff trained in the educational sciences, unless the staff participating in the training course under investigation were pedagogical support persons with a teaching obligation to teachers they were less likely to have participated in prior pedagogical training.
The model of meaningful learning (Ausubel, 1968; Jonassen, 1995; Novak, 1998; Tirri & Nevgi, 2000) provides a framework for the analysis of the teachers' views and thoughts on ICT-facilitated instruction. This model uses the following dimensions to describe the learning experience: activity, intentionality, collaboration, constructivity, reflection, contextualisation, transfer, and interactivity. According to this model learning is a dynamic process in which the learners engage actively, seeking learning experiences and identifying their own goals and purposes for learning. This model also assumes that learning takes place through collaborative knowledge construction and through interaction with fellow students and the teacher and, therefore, regards reflection as being a necessary component of the learning process. To clarify the terminology of this model, constructivity is to be understood as the knowledge constructed in structures of increasingly greater definition and sophistication. Learning is thus situational, implying that learning contents do not necessarily transfer from one context to another, reducing the student's experience of relevance.
The present study explores how teachers and teaching staff express their intentions and ideas in terms of instruction and learning while learning to use ICT in their teaching and in developing their own ICT-facilitated teaching course or materials. One of the main objectives of this paper was to determine what teachers regard as the important pedagogical elements in ICT-facilitated teaching and how they express their pedagogical ideas in terms of their teaching development plans. The teaching development plans utilized a variety of ways to incorporate ICT in teaching. For this reason the broad term ''ICT-facilitated teaching'' used here encompasses everything from using web-based tools to create materials, to web-supported contact teaching to blended teaching and learning, to online teaching, i.e. the use of learning designs for fully or partly web-based courses.
We use the term pedagogy in a broad sense as the art and science of teaching (cf. Goodyear, 2001) . By ''university teacher'' or ''teaching staff'' ('teachers' for short) we mean members of the university staff (including professors, assistants, lecturers, other faculty members, teaching support staff, tutors, etc.) who are directly responsible for someone's learning, this being either the students' or the teachers'. The teachers and support persons train to use ICT in their teaching at the University of Helsinki in order to improve their pedagogical and technological skills. Data were collected in spring 2005 through a qualitative inquiry from a course on ICT for the university teaching staff at the University of Helsinki. The research results are to be used for the further development of ICT training for the teaching staff as the study provides insights into how teachers adopt the use of new media through practical experience and trial.
Teachers' pedagogical awareness
The pedagogical awareness of teachers is revealed through their conceptions of teaching and learning and in their approaches to teaching. These conceptions can be analysed through their views about the learning that was recorded in the teachers' course planning, which reveals their choices of methods and assessment practices. Teachers with limited pedagogical awareness are likely to approach teaching in a simplified manner, modelling traditional lecturing without considering alternative practices. In contrast, teachers who exhibit more complex and elaborate conceptions of learning are more likely to employ a variety of teaching methods that focus on their students' learning (Å kerlind, 2003; Biggs, 1999; Prosser & Trigwell, 1999) . Similarly, research on university teachers' conceptions of teaching has revealed distinctive variations, ranging from limited conceptions to more complete ways of expressing their teaching (Kember & Kwan, 2000; Prosser & Trigwell, 1999; Ramsden, 1992; Samuelowicz & Bain, 2001) . Research on the conceptions of teaching shows that these conceptions are related to the approaches to teaching (Trigwell, Prosser, & Taylor, 1994) . Two broad approaches to teaching have been identified: contentcentred and learning-centred. A teacher who adopts a content-centred approach to teaching focuses on the subject and the materials to be taught, whereas a teacher with a learning-centred approach concentrates on the student (Kember & Kwan, 2000) . Teachers with a student-focused, learning-centred approach to teaching have been shown to be more pedagogically aware and to vary their teaching methods according to the context (Lindblom-Yla¨nne, Trigwell, Nevgi, & Ashwin, 2006) .
The teachers' pedagogical thinking is reflected in their actions and choices in their preparation of the learning process. While planning a lesson the teacher selects the learning methods intuitively or rationally depending on how pedagogically aware he or she is. These intuitive selections tend to be based on a teacher's experience and tradition. The rational selections are based on pedagogical principles and research, as well as on the teacher's pedagogical knowledge (Kansanen et al., 2000) . Turning their focus to the students' learning may lead to them having a more expanded awareness of learning and teaching and may help the teachers realize more ways to enhance their students' learning. By pedagogical thinking we mean teachers being aware of a range of issues related to their teaching experience and practice. Teachers who are well aware of the different aspects of learning are likely to be more aware of how to improve their students' learning and are able to select appropriate teaching and assessment methods. In addition, teachers whose approach to teaching is student-focused are aware of constructivist learning theories and select teaching models which facilitate their students' active participation in learning (Entwistle & Walker, 2000) . Pedagogically aware teachers select appropriate learning methods based on rational reasons-their knowledge of learning theories reflect their choices on a metacognitive level (Kansanen et al., 2000) . Awareness of the relationship between teaching and learning includes aspects related to the discipline, to the teaching of that discipline, and to the students. At an affective level these imply expressing feelings for the discipline, showing commitment to fostering conceptual development, and expressing empathy for the students. At a cognitive level these imply conceptualizing the topic and the discipline, strategically linking teaching and learning, and understanding how students learn. When a teacher recognizes the ways in which students learn this is then accompanied by a concern for the students as individuals and by an expression of empathy that is recognizable to the class (Entwistle & Walker, 2000) .
David Ausubel's (1968) subsumption theory came to form the basis for developing the concept of meaningful learning, a process in which new information converges on previous knowledge structures. Novak (1998) further elaborated this model of meaningful learning, emphasizing a constructivist view of learning. The core of this concept is that the integration of thinking, emotions, and action lead to empowerment, commitment, and responsibility. Meaningful learning, therefore, requires the following preconditions: meaningful previous knowledge, motivational content, and the learner's decision to engage in the process of attaching meaning to what is being learned (Ausubel, 1968; Jonassen, 1995; Novak, 1998) . This approach also emphasizes that meaningfulness is distinct from rote learning. For instance, meaningful learning is anticipated when the learner compares new information to what is already known and then integrates it with what is already known. A social constructivist perspective to meaningful learning theory was offered by Jonassen (1994 Jonassen ( , 1995 , who proposed a model for online learning based on situated learning theory. This theory includes the following guidelines: (a) the focus should be on knowledge construction, not knowledge reproduction; (b) learning tasks should be authentic and realistic case-based learning environments should be provided; (c) reflective practice should be fostered; (d) content-and context-dependent knowledge construction should be enabled; (e) the collaborative construction of knowledge should be supported through social negotiation rather than competition. Furthermore, the best support for knowledge construction is made available through learning designs in which context, activities, assessment are all authentic such that learning is related to real-life and realworld contexts (Oliver & Herrington, 2003) . In e-learning contexts the generally accepted basic ideas behind the learning designs are: (1) to involve and engage learners in learning activities;
(2) to promote learning by sequencing and structuring learning activities in a meaningful way; (3) to record learning designs for sharing and reusing resources (Britain, 2004) .
Thus, the key features of constructivist learning environments include the following: active learning, authentic instructional and project-based tasks, collaborative/cooperative activities, diverse learning formats and learner choice, and tasks requiring higher order thinking, as well as interactivity, feedback, and support (Cunningham, Duffy, & Knuth, 1993; Duffy & Cunningham, 1996; Partlow & Gibbs, 2003) . Also Rovai (2004) based the quality of web-based teaching and learning on a constructivist view in which meaningful learning constitutes learner activity and intentionality, collaboration, dialogue, reflection, connection to a context, and the transferability of knowledge. The result is that learners do not passively receive information but gradually build their own understanding of the world through their experience, maturation, and their interaction with the environment and other individuals. A recent study comparing students' learning experiences and learning outcomes in two different virtual learning environments revealed that students achieve better learning outcomes when the learning environment supports collaborative learning and when these students are provided with specially designed collaborative learning tools (Romanov & Nevgi, 2006) .
Teachers with a profound understanding of learning and with an interest in developing teaching in order to enhance their student learning tend to approach the new media as tools to improve their teaching and to design learning activities using technology as an intellectual aid for learners, which is based on the constructivist and/or social constructivist viewpoints of learning (Britain, 2004; Jonassen, Howland, Moore, & Marra, 2003; Laurillard, 2002) . The new media challenge teachers to develop their teaching through cooperation and through sharing their ideas and learning designs with their colleagues (Britain, 2004) . Whereas teachers need technical skills to be able to utilize ICT, the basis of their teaching is the teacher's pedagogical thinking and awareness of teaching methods and theories of learning, if not in terms of theoretical constructs, at least in terms of practical implications.
Deductive and inductive content analytical approach to understanding pedagogical awareness University teachers served as the target group for this study. The university teachers were enrolled in internal staff training and thus assumed the role of learners. These teachers as learners are an interesting group to study because they have solid expertise in their own disciplines but most of them were either novices in either educational sciences or in using information and communication technology in their teaching, or both. In approaching research with such a group we found that the teachers' development plans could be used to provide an understanding of how the teachers think about pedagogy and how they attempt to put these thoughts into practice. A survey with given response alternatives would not have been particularly informative in this case. This is because the teachers represented a variety of disciplines and finding a common pedagogical terminology unambiguously interpreted by all would have posed a challenge. Interviews again might have provided a better understanding than a survey by allowing the respondents to describe their ideas on how to use ICT in their teaching in their own words. Yet the teachers' development plans with direct connection to their own teaching were probably the most authentic and contextual data that could be acquired in this case. The teachers' motivation to participate in an interview may not have been as strong as the writing of their development plans, which directly served the purposes of each course participant, i.e. the teacher.
Data
The central questions were the following: what do university teachers regard as important pedagogical elements in ICT-facilitated teaching?; to what extent do the teachers' views of important pedagogical elements reflect a focus on student learning?; how do university teachers express their pedagogical ideas in their teaching plans? To answer these, a qualitative inquiry was applied. The context for our data collection was a course that had the objective of enhancing pedagogical skills in ICT-facilitated teaching, and in this way enhance the overall quality of teaching at the university. This data provides insight into how these courses support teachers in their pursuit of developing their teaching. The data consisted of 26 teaching staff members' written weblog accounts of developing their teaching using ICT and web-based environments. Fourteen of the course participants were university lecturers, researchers, or assistants who directly interacted with students through teaching. The other twelve participants were pedagogical support staff or planning coordinators indirectly connected to teaching but directly connected to helping teachers develop their teaching. The university's support staff provide teachers with training that is one-on-one, group training, or consulting and thus can be said to have a training responsibility to the teachers. The majority of the participants were female, only six being male.
Context
The course was intended for faculty who had teaching or teaching-related responsibilities at the University of Helsinki. This course was equivalent to 7 European Credit Transfer System (ECTS) credit units and has been offered on a regular basis annually. The aim of this course was to provide support for the staff learning to use ICT and web-based learning environments. The course was designed around face-to-face sessions and study in a webbased environment with both technological and pedagogical components. The participants were either novices in ICT-facilitated teaching or had limited experience. Part of this course was to choose an object for development and to write up a development plan. The participants described their chosen development projects in their weblogs. These projects usually involved the development of a particular course, but it could also have involved the development of course materials, student tutorials, or support tutorials for teachers. The weblog descriptions were authentic in that they provided the views and thoughts of the teaching staff as they themselves viewed the development of ICT-facilitated teaching while they were still learners of ICT and this in turn provided important data for the present study. This type of authentic account may also serve the purpose of facilitating the teachers' own critical reflection on their current practices (Entwistle & Walker, 2000) .
Pedagogical and technical ICT courses are centrally organized by the university's Educational Centre for ICT, a development unit for innovations in the use of information and communication technologies in teaching and learning. This centre offers support services for the teaching staff and acts as a strategic coordinator of the university's virtual university operations. The teaching staff at the university are strongly encouraged to participate in the courses offered by the centre and, in general, the commitment to attend is strong. During spring 2005 another course with similar objectives was analysed, but this has yet to be reported. Our objective has been to gain a broader understanding of the teachers learning to use ICT as a means to facilitate a pedagogical instructional approach to teaching. Short-term courses on specific tool-or environment-related topics were also available for research purposes during this period, but these were not selected for investigation because the focus of this study is primarily on the development of pedagogical awareness and less on technical or software-specific skills.
Data analysis
The weblogs were analysed for content. Content analysis is suitable for analysing unstructured, qualitative data, such as diaries, narratives, and reports. Moreover, the researcher's intention in content analysis is to describe phenomena in a condensed and more general or applicable form. This analysis usually produces categories or concepts that describe the phenomena (Weber, 1985) . For this reason this analysis can be described as deductive content analysis (Miles & Huberman, 1994; Tesch, 1990) in which the data are analysed against an existing model. Nevertheless, the use of a deductive approach does not exclude researchers from being open to categories beyond the model that is used as an analytical tool. In other words, if a researcher detects categories that appear to be important in fully answering the research question, then inductive content analysis may also be applied (Marshall & Rossman, 1995) . This was the case in the present study in which teacher reflection emerged as a category not provided by the meaningful learning model.
The weblog accounts provide evidence of how the teachers' pedagogical awareness is displayed in their development plans for teaching and indicate what pedagogical justifications the participants use to underpin their choices and the use of ICT and webbased environments. The data were analysed against the model of meaningful learning. The teachers' pedagogical awareness was analysed in terms of how they expressed their facilitation of student learning. These expressions were also viewed against the categories of the meaningful learning model in order to provide a structure for the teachers' instructional ideas. The content analysis yielded categories that agreed with the elements of the model for meaningful learning. The categories were the student activity, intentionality of studying, contextuality of the content taught, constructivity in teaching of the content, collaboration as a learning method, dialogue/feedback as a way of enhancing understanding, reflectivity and improvement of metacognitive skills, and the transfer of knowledge. An additional category beyond the meaningful learning model was identified, namely teacher reflection. Based on this observation, we decided to apply a more inductive approach and to analyse the categories in a way that was more true to the data than to the theoretical model. The final seven main categories (sub-categories were not defined) were collaboration, constructivity, interactivity, activity and intentionality, reflectivity, contextualization and transfer, and teacher reflection. Of these categories, activity and intentionality were generally treated simultaneously in the weblog accounts and were therefore grouped into one common category. The category ''reflection'' appeared to include two types of reflective practices depending on whether it was the student or the teacher learning that was reflected upon. We decided to establish an additional category for teacher reflection to complement the meaningful learning model. The rationale was that teacher reflection is an essential component in the development of teaching practice, and this rationale indirectly has an impact on student learning through the teachers' increased awareness of their teaching approaches.
Each teacher's entire weblog was analysed, which included their writings from three different occasions during the course: at the beginning, mid course and at the end of the course. In the first writings the teachers had not yet necessarily decided on the focus of their development project. As a result, the most informative writings occurred in mid course and in the end of course writings. However, no distinction was made between the teachers' separate, meaningful learning categories based on when they were written in the course. Rather, each teacher's weblog was analysed as a whole piece in an attempt to understand the kind of pedagogy the teacher expressed. The elements described in the meaningful learning functioned as clues as to what to look for when analysing pedagogical awareness. The weblogs were analysed independently by both researchers, after which a comparison and necessary adjustments were made.
Validity
To increase validity, the data was analysed independently by two researchers. The categories, i.e. the elements presented in the meaningful learning model, were agreed upon in advance, but the researchers also remained open to other possible categories that could have contributed to the students' learning experience. These independent assessments arrived at very similar conclusions. For those categorizations on which the authors disagreed negotiation was pursued until consensus was reached.
The researchers are independent of the unit that arranged the course. The first author of the article gave an introductory lecture on the quality issues that arise in teaching at the introduction seminar of the course, but apart from that the researchers were not involved in teaching the course. This means that the researchers were not faced with the problems associated with conducting research on one's own teaching.
The course had already commenced when the participants were asked whether their development plans could be used for research purposes. It is possible that after this point participants may have become more self-conscious and aware of their writing. The phenomenon of social desirability is well documented in the literature (Morgeson & Campion, 1997; Tuckman, 1972) . Moreover, the lack of social cues in web-based environments may work against the principles of collaborative learning and dialogue. Yet in a research situation the lack of social cues may actually diminish social desirability as a threat to the validity of research.
Another source for social desirability could be the fact that the weblog accounts were open to all course participants and as colleagues they had the opportunity to comment on each other's development plans. This may also have increased the participants' attempts to present themselves in a desirable light. Simultaneously, it may also have worked to engage the participants in deeper and more critical reflection of their own teaching ideologies.
Pedagogy in teachers' development plans of web-based teaching: what matters?
Contents and aims of the teachers' development projects The development projects undertaken by the teaching staff during the course were grouped into the following main categories according to aim and content: the development of webbased teaching (n ¼ 13, i.e. number of development plans which addressed this aim); the creation of web-based learning material for students (n ¼ 7); the creation of supportive web-based material and tutorials for teachers on how to use ICT (n ¼ 6); the creation of an electronic questionnaire or feedback form (n ¼ 4). Some teachers stated that they had more than one objective for their development project. The development of web-based teaching was generally related to developing a particular course that the teacher had been teaching or was to teach in the near future. Ten projects related the development of ICT use to web-supported contact teaching or to blended web-based learning. Here the web environment was to be used as part of the teaching and learning environment. These teachers wished to take advantage of both the web-based and face-to-face learning contexts. Through the increasing use of these web-based learning environments the teachers have been forced to reconsider the aims of face-to-face learning. They hade experienced the need to reconsider the advantages of learning in virtual environments and face-to-face contexts. Only two teachers adopted the aim of developing an online course. This suggests that the teachers were not yet ready to go completely online. Rather, they wished to take greater advantage of the possibilities offered by the different environments.
In three cases, the creation of web-based learning materials was related to illustrating and making material available on the web. These included making expert lectures available on the web through video clips, creating an online textbook for students, transforming PowerPoint slide shows into web-based course material, and creating learning materials for the students that would support the course content. In six cases the aim of the development project was to create supportive material and tutorials on web-based teaching for teachers. These included tutorials that the teachers could use together with their students or in instruction and advising. Four participants wished to create an electronic questionnaire or feedback form.
Evidence of increasing pedagogical awareness
The teachers mostly emphasized student learning as a collaborative practice and as an activity where a student takes responsibility for his/her and the group's learning. The following characteristics related to meaningful learning (cf. Jonassen, 1995; Tirri & Nevgi, 2000) were displayed: collaboration (n ¼ 18, i.e. number of encounters); constructivity (n ¼ 14); interactivity (n ¼ 12); activity and intentionality (n ¼ 10); reflectivity (n ¼ 7); contextualization and transfer (n ¼ 4). In addition, the category teacher reflection (n ¼ 4) emerged as a complementary category to those presented in the meaningful learning model. These main categories are represented by quotes from the accounts that illustrate the content of the categories.
Learner activity takes place when a student is engaged in the mindful processing of information and acknowledges his/her responsibility for learning. Interactivity with the web-based environment is an indicator of student activity. This interactivity can be created through encouraging students to utilize search tools, analyse data, and create (shareable) personal working files. This ensures that the learning is intentional, as the learners actively and purposefully set cognitive objectives and work toward their achievement. Web-based learning environments need to include tools for the design, follow-up, and evaluation of student learning, both for individuals and groups, in order to support this intentionality (Jonassen, 1995) . Student-centredness emerged as the predominant pedagogical way of thinking in the accounts of nine teachers. Student activity and intentionality were facilitated through small group learning activities, in which the students' responsibility for the learning process was the focus. One teacher described how web-based learning environments provided new possibilities for arranging group work and reflected upon her changing role in the web-based environment:
The objective of the web-based part of the course is to advise and support students' work in progress, not simply evaluate the final outcome. Yet as the teacher, I cannot support and advise each working phase of each student separately. I have to get the students to support each other and to work together. As the teacher, I am present ''behind the scenes'' advising the groups rather than the individual students. But when it comes to feedback that I want to provide to each student individually . . . . My teaching project is interdisciplinary. My students and the students of the university . . . study together in groups working on assignments with specified themes. The groups produce the learning materials for the course, and these are made available to all participants via the web-based platform . . . . The students' sense of their own discipline takes shape and is strengthened through the interaction with other disciplines. (Female teacher, humanities) Learning is collaborative when the students engage in knowledge-building communities and share their knowledge and skills with other members (Jonassen, 1995; Jonassen et al., 2003) . The teacher quoted above hads integrated the idea of a community of learning into her design. Learning was considered to be a social, dialogical process in which learners benefit from their engagement in knowledge-building communities (Lave & Wenger, 1991; Wenger, 1998) . Collaborative learning and dialogue can also be supported by offering synchronous and asynchronous discussion platforms and shared file management spaces. This dialogue provides not only information about the students' learning, but also serves as an important means for teachers to gain instant feedback on how their students learn (Jonassen, 1995) . In web-based learning environments the collaborative learning process can be supported by offering tools to reflect upon and evaluate the group processes and the learner's own role as a group member (Nevgi, Virtanen, & Niemi, 2006) . The teacher quoted above also benefits from the group in a way that facilitates student assessment as part of the learning process.
The application of constructivist principles in web-based learning increases the students' experience of the effectiveness of learning (Bangert, 2004) . Constructivist principles include the idea of adapting new ideas to previous knowledge in order to create meaning, to reconcile discrepancy, or to satisfy curiosity. In a web-based learning environment the new ideas to be presented may be enhanced by previous knowledge using hypertext structures, the promotion of dialogue through discussion platforms for the exchange of thoughts and impressions, and through curricula built by taking prior knowledge into account (Brooks, Nolan, & Gallagher, 2001; Jonassen, 1995) . The importance of building teaching on constructive principles (n ¼ 14) was particularly emphasized in those subjects in which theory and practice are studied separately, obscuring the connection between these two. In these cases the teachers were particularly keen on utilizing the ICT and web-based environments to build bridges between theory and practice. Theoretical content can be combined with multimedia applications, animation, and simulation to support the different aims of learning, such as understanding, exploring, applying, and producing new knowledge (Laurillard, 2002) . In order to make collaboration a reality the teacher quoted had carefully planned how her students would be working together. Perhaps she could have placed more emphasis on defining her students' group roles and responsibilities. Such preparations are likely to facilitate working in groups, as it cannot be assumed that people automatically engage in working together once they are placed in groups (cf. Brooks, Nolan, & Gallagher, 2001; Haythornwaite, 2002) .
Theories of situated cognition (Brown, Collins, & Duguid, 1989; Lave & Wenger, 1991 ) emphasize the importance of connecting learning content to authentic contexts. Learning is situational, implying that learning content does not necessarily transfer from one context to another, reducing the student's experience of relevance. Contextualization may be supported through simulation, video clips, or problem-based learning (Tirri & Nevgi, 2000) , but these were hardly mentioned in the teachers' development plans. Learning is meaningful when the students learn metacognitive and cognitive skills and proficiencies that enable them to apply what they have learned in novel situations. Contextuality and transfer intend to help students to find the connection between what is learned and real-life contexts. Transfer can be facilitated through hypertext, data banks, and problem-solving tasks. Yet only four teachers mentioned contextuality and the transfer of knowledge as being important objectives in their development plans. The following quotes reveal how problematical it may be to take into account the students' knowledge construction as well as to integrate the theoretical and practical aspects of learning: I find it a problem that third-and fourth-year students do not have much practical experience in the subject, which at times negatively affects their motivation to study theory. They do not comprehend the importance of mastering the theory. . . . (Female teacher, veterinary sciences) The students have a basic knowledge about certain content areas of the course, but they don't have practical experience yet. In this course there are a lot of new concepts to be learned, which makes the studying laborious. The studying of these basic concepts takes way too much time, and we never have enough time to cover the practical applications of these concepts. I would like the students to be able to distinguish between those facts that they have to understand and remember, and those facts that they have to be able to find out when needed. (Female teacher, medicine) Interactivity among students and between students and the teacher was regarded as an important facilitator of learning, which may take on the role of discussion, problem solving, or feedback in the web-based environment. However, the teachers wished to maintain some face-to-face teaching, as they regarded it as being an important facilitator of interaction. Motivating and encouraging the students was brought forward in the teachers' accounts as a pedagogical element. The point of departure for learning is that each student actively and intentionally sets up his or her learning goals, and this activity and motivation can be facilitated by providing students with learning tasks and with materials that support the student's own intentionality. This can be accomplished by using examples and illustrations that arise from the student's interests. A teacher expressed how web-based teaching can challenge students to become actively involved in learning:
In the web-based part of the course, every student will be activated. It would also allow me to check that each student does his or her assigned tasks. Interaction and activity are combined, and learning becomes the responsibility of each and every student. (female teacher, humanities)
Meaningful learning is also reflective. This type of learning means that the students learn to identify their learning processes and reflect both on them and their implications (Jonassen, 1995) . In web-based learning environments reflective learning can be supported by offering the cognitive tools for the self-evaluation of one's own learning (Niemi, Nevgi, & Virtanen, 2003) and through discussion platforms for interaction, role-play, and peer assessment (Rovai, 2004) . In their development plans the teachers had not yet given substantial thought as to how to facilitate reflectivity. Rather, they were still very much in the process of recognizing the importance of their students' reflection on learning and the learning process. Reflectivity as an element in the learning process was emphasized in the accounts of seven teachers who provided examples of how to facilitate reflection in the web-based environment. The following quote from a teacher's comparison of face-to-face lectures and web-based learning provides insight into how she perceived what reflection meant for learning:
In a traditional course, the teacher sees the end products and assesses and comments on them, but cannot support the student in the learning process itself, and this is what I would regard as most important. . . . I see it as extremely important that the web-based studying supports the learning process itself. . . . If we only focus on outcomes, by the end of the process, the students will have forgotten what kind of problems they had to solve in their assignments and how and why they arrived at certain conclusions. (Female teacher, pharmacy) Beyond the model of meaningful learning the data indicate that the teachers regarded their own reflection on teaching as an important element that enhanced their teaching. In the following two quotes the teachers' describe their own experiences as learners of ICT:
What kind of teacher am I in the web-based environment? How do I advise students? On what kind of pedagogy do I base my choice of assignments, and how are these intended to advance learning? I noticed, to my own amazement, that I had thought of web-based environments as a means of distributing material. I did not really focus on learning, advising and activating students. Having been students ourselves in a web-based learning environment, we gained experiences of what learning in these environments can be, both the fun parts and the problems. (Female teacher, theology) I am now better able to acknowledge that each choice [in the web-based environment] has to be pedagogically justified. There has to be added value to the learning. I consider my pedagogical thinking to be valid, but I must admit that I have had the illusion that learning technology would solve certain problems, such as helping to focus on the learning process instead of the final outcome that students have been agonizing over alone. Web-based teaching can help solve these problems, but only if I as the teacher have a clear idea of how and why I use the technology, and what aims its use serves. (Female teacher, education) Appropriate conceptions are the necessary prerequisites for the effective use of techniques and methods. Without such conceptions novel techniques and methods are likely to fail (Entwistle & Walker, 2000) . This applies strongly to the use of new media and to ICT in teaching, as was so sympathetically expressed by the teacher quoted above.
Discussion
To summarize the meaningful learning model as an intellectual tool, learners use technology, including the content and instructional methods delivered via the new media and designed to build knowledge and skills. They use this tool to articulate what they know, reflect on what they have learned, support the internal negotiation of meaning making, construct personal representations of meaning, and support intentional, mindful thinking (Jonassen, 2000) . Furthermore, these characteristics are interrelated, interactive, and interdependent. Jonassen (1995) argued that the combination of these qualities results in better learning as compared with a random facilitation of the elements of the meaningful learning model. Nevgi and Tirri (2000) expanded the criteria for meaningful learning to include the criterion of transfer. In the present study a necessary component in the development of teaching was the teachers' reflection, which indirectly impacted on student learning. Teacher reflection is related to a teacher's conscious attempt to understand what and why one does as a teacher. Overall, the elements of the meaningful learning model were more strongly present in those teachers' weblog accounts who had teaching responsibilities for the students, as the quotes above show. The teaching support staff's weblog accounts contained fewer references to collaboration, activity and intentionality, and so on.
The ideas that teachers harbour about teaching are strongly influenced by their own previous experiences as students (Entwistle, Skinner, Entwistle, & Orr, 2000) . Studies consistently report that the essence of good teaching lies in the teacher's ability to take the part of a learner focusing on the learner experience of the object of learning (Bowskill & Foster, 2005; Marton & Booth 1997; Ramsden 1992 ). In addition, evidence suggests that the more sophisticated a set of conceptions of teaching and learning a teacher possesses, the more likely it is that the teacher will be able to draw the students' attention to relevant connections within and beyond the field of study (Entwistle & Walker, 2000; Ramsden, 1992) . The teachers in the present study emphasized student learning as collaborative practice and activity in their teaching development plans. There was evidence of a conceptual change to a student-focused approach (Prosser & Trigwell, 1999) . Here the teacher changes his/her focus of attention from content to the identification of ways to actively involve the students and engage them in exploring the discipline from a broader perspective (cf. Entwistle & Walker, 2000) . The fact that the teachers utilized the weblogs to exchange ideas and contribute to each others' development plans shows that they themselves had adopted the ideas of collaborative learning and interactivity. Practising these instructional methods has been likely to increase how the teachers experience their worth. Such methods were also transferred to the teachers' own development projects. However, only four accounts mentioned contextuality and the transferability of knowledge. The reason for the lack of focus on these aspects could be that teachers have difficulties translating these pedagogical principles into practice due to their lack of pedagogical training and pedagogical knowledge (see, for example, Kansanen et al., 2000) . Teachers particularly identified this problem in theoretical subject areas or in those subjects where theory is studied separately from practice. Teachers trying to increase the contextuality and transferability of theoretical knowledge into practice may find a remedy in the use of simulations and video clips. Simulations may be costly and their availability limited, but even in the context of problem-based learning it is possible to increase the sense of context from the students' perspective. According to Jonassen et al. (2003) these web-based environments provide ample opportunities to engage in problem-based learning.
In the present study the element of teacher reflection appeared to be a necessary component in the development of their teaching, which indirectly impacted upon student learning. McAlpine (1993) and McAlpine and Weston (2000) defined reflection as the process of making sense of experience and of developing a richer source of knowledge to draw upon in actual teaching. This reflection may be concurrent or retrospective. In concurrent reflection particularly the teacher monitors and evaluates student cues and adapts the teaching in appropriate directions as indicated by those cues (McAlpine & Weston, 2000) . The opportunity to participate in training may have facilitated the development of pedagogical awareness, particularly in those teachers in our study who engaged in reflective dialogue on their experiences and their conceptions of teaching. In web-based environments where a lack of social cues has been documented the teacher has to rely on other sources of information and cues, making reflective practice something of a necessity. The teachers who provided evidence of their reflection in their weblog accounts were all teachers who had teaching responsibilities and worked directly with the students at the university.
McAlpine and Weston (2000) documented a number of reasons why teachers fail to reflect upon their teaching. The reasons for not reflecting may be their lack of motivation, their failure to value teaching, their lack of knowledge about teaching, and the role of reflection, as well as their fear of risk taking. Further, the teacher may engage in reflection, but may not be reflecting upon the appropriate cues. This again is particularly an issue for teaching in web-based environments where social cues are lacking, and the teacher may need to find other context-specific cues to monitor. Most of the teachers in the present study did not have pedagogical training and the finding that only four accounts revealed reflection may be caused by this lack of a background in the instructional sciences. In some cases it may be true that teaching is regarded as an individual matter and university teachers are not used to discussing teaching, learning, and/or pedagogy and course design with their peers, as suggested by Dunkin (2001) . However, the model of staff training in the context of the present study provided the teachers with the opportunity to comment on each other's development plans using the interaction tools available in the course learning environment. The teachers could also have chosen to work in teams if they so wished. There is potential in this training model to even more actively facilitate dialogue and reflection among the teachers. The fact that the teaching support staff also had the opportunity to participate in the same course as the teachers provides an opportunity for dialogue and sharing. The teachers, as could be expected, generally thought more about the elements that are described in the meaningful learning model than the support staff. Teachers sharing the pedagogical ideas with their teaching support staff members could potentially result in even greater synergy effects when the teachers' and support staffs' expertise is combined.
This study indicates that teachers are keen to develop their teaching, but they have reservations concerning the use of ICT. As a consequence, they carefully consider the implications for learning. Teachers incorporate ICT in their pedagogical planning when they find that it may add value to the learning process. For instance, research on the development of an online training programme for a post-secondary education faculty on the principles of teaching and learning in web-based environments (Schrum, Burbank, Engle, Chambers, & Glassett, 2005) reported that the staff had high expectations when they participated but they encountered problems in forming and sustaining a learning community while also experiencing technological challenges. The participants expected to change their pedagogy, to redesign courses, and to enhance their students' experience. The participants' post-course syllabuses reflected an enhanced interaction among their students, as well as activities that incorporated elements of learning and motivational theory. The online training programme was designed to promote the use of cooperative activities and the use of certain learning strategies, and these goals were also evident in the participants' post-course syllabuses. Teaching online may not take more time, but it appears to take more effort. In terms of effort, a larger number of shorter duration activities increase the experience of effort. The continual attention required by web-based instruction may increase the teacher's experience of effort much more than the actual time they spent on instruction (Hislop & Ellis, 2004) . Our study encompassed the teachers' course plans. In the future it will be fruitful to investigate how the teachers realize their plans in their actual teaching and how they experience the relationship between the time invested and the effort put into teaching using the opportunities provided by ICT. Furthermore, the topic of teacher reflection is interesting and worthy of further study. For instance, how do students experience the teaching of a reflective teacher in a web-based learning environment? Future training within the area of the instructional use of ICT may wish to include more elements, such as learning diaries and peer support, that facilitate teacher reflection during the learning process. Another area needing more emphasis is that of contextuality and transfer. This means that reflecting on one's own learning experience may provide cues as to how to tie the subject into a context that is relevant from the learner's perspective.
